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| oh Se TVTRODYCTION 6 ee 
Graphite: ig @ Taw material of iedactderabie, Amportangs {n both war . and 
| peace, . Two types of graphite, classified ‘according: to particle size ag flake 
and fines, are used, but the former is in much greater demand. Thé principal 
‘wartime use of graphite is in.the manufacture af crucibles-for: melting brass 
and ‘special alloys. of copper and steel. Other ‘uses in both peace and war are 
as lubrtcants,for foundry facings, and in paints, electrodes;: batteries, 
no.tor {oad generator brushes, and” a variety of other, commods ti 86), ae 

hae paper deserines the eee of the Southwestern eeeonite oe: of 

Los Angeles, Calif., which produces both flake and fine graphite: from a 
property in Burnet County, : Tex. tet es 


ar ore | 
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* LOCATION 
ie mill and —- mine are in ‘the west-central part of the eountie 11 
elise northwest of the town of Burnet, The route to the property is ‘3-1/2 
miles west on Highway 29 and the remaining 7-1/2 miles northwest on a dirt 
road. The Texas & New Orleans railroad, a branch of the Southern Pacific 
from Austin through Burnet, connects with the Atchison, Topeka & Santa Fe 
at Lampasas, which is 20 miles to the north. ‘The property consists of 41.6 
acres of the BE. H. Jobe Survey Yo. 500 and 15.73: acres of the D; C, Golden 
Survey No, 1,252 in Burnet County, Tex.3 it is a narrow strip of. land ex- 
: venti ne along the ‘strike .of- the outcrop for a distance of 1 mile. | 


'Te Bureau of Hines wild molecae: reprinting of this paper, provided the 
following footnote acknowledgment is used: "Reprinted from Bureau of 

Mines Information Circular. No. 7339." 7° Pt 

2/ , Mining engineer, Bureau of Mines, austin, Tex. 
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HISTORY ae a 


The deposit was first worked.in 1913, by P..B. McCabe of Denies: Colo. 
In 1917 the Southwestern Consolitatéd Graphtte Co; began mining the property 
and continued- until -1930, when -the..company. coased Production. Jn May 1935 
the present owners’ “purchased the: Lacie ome te me sue ae 
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The original mill was operated by the Southveatcen Consolidated Graphi. te 
Co, from 1922 until 1t bumed int 1927: > The mili-wes-reduilt- at once to treat 
500 tons of ore a day and openated until: 1929:5-- ‘The production of ‘concentrate 
during this period was 9,385 tons, The electrifying of radio sets by alter— 
nating current nearly extinguished. ‘the industry..of manufacturing dry batteries 
for radio work and with it the demand for battery-grade graphite, the princi- 
pal product of this mine, causing: cessation-operations. In 1942, after the 
present operators had owned the property for several years, a loan was ob- 
tained from: the Defense..Plant .Corporation, “angé the .mil}] was recendi tioned. 
“On -September 1,.°1942;- the. wmt}i vbegan .operation on :4- ‘schedule of .five 3-shift 
“day 6 a ‘week. In. 1943, 49, O66. _ Ps of orewere treeted to ‘recover 2, 660 "tons © 


ated: one: shift. a ee 6 ages By. Geek, but, ‘since igvember "1944 _ the qperating 

time*hds: been inoreased.;to two -shifts a day, 6. aay 6. a. week. Prodyction, for 
1944 was 1,231 tons of graphite. concentrate from al. 376. tons of ore. “The, ". 
company is ota! pews - 000 tons of ore monthly to peonace: 200 fons 
of concentrates. BM a ae o ee ee ae ee , 
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“GEOLOGY alt ORE DuPosite - . arnt tet o 


The deposits are in the Packsaddle-sohist of the Central mineral region. 
The graphite is found as a stratum of “graphite schist which trends northeast— 
southwest’ and dips: 80°:north,,. The: deposit has. been prospected for 6,000 feet, 
al though- eitaclccl le work jhas- been.done over only. 1,400. fect. The oré body. 
tbothg: mingé. strikes. N. - 65° ‘E.. -- Tt. is elliptical, is. “approximétely. 1 400 feet 
long by 150 feet in width. at: the. widest. point, and tapers, to 50. feat in width 
at each end,, The downward extent is unknown. “The deposit is’ cut by occa> — 
sional narrow gneiss dikes, ‘The walla are: hornblende schist. the minerals 
are chiefly quartz, graphite, hornblende, and emall amounts of pyrite and 
mica.}+:‘The averege grade jis.5,.5 percent carbon... Two other ore bodies are 
present ‘on ‘ths. same _Broper ty. one. northeast and the. other west. of. the ore. 
body” ea ee Se Ca ce ek oe re ee 
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“Explératory4 dot olde aritied before 1930 ‘ynaicatea approximately oy, 2 

Hi V4on. ‘tons of ‘ore, -which. i-s- sufficient to, assure | ‘operation. ‘for many years. 
Test holes.drilled:to a-depth of- only 50 feet an..the west ore body have dis- 
closed 415,000 tons of ore with an estimated ‘grade of 4:8 percent carton. 
Holes. dr'ilied. to.a depth of 110 feet on the -middle-ore body have proved - 
1,000,000 tons with ‘a-grace:of .5.5 percent earhon, ‘and’ the. northeast aepostt 
is estimated to contain 1,000 000 _tons, ased On. scattered ‘prospect. holes to 
a depth of 50 feet below crogk. level, all-ore bodies. apparently are min-. . 
eralized to a much greater depth then has been explored; and it’is delfeved 
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. that saeuunte reserves are seamed for a. one period of ee ee | the com— 
pany is prepared to extend the reserves by deeper: oriiling when Eee ees 


ES ANG | eee ne | 


The ore: currently, mined by the company is from, the middle ore deposit. 
The overburden is approximately 15. feet thick and is removed: before mining . 
by the opon-pit method, Ore is mined from a single bench).at right: angles. 
to tne strike. * The face is: carried 16 meee high for. ‘the Reese aaa 
onerty: and advanced iron Best to east. : | 
7 Woe VeGelel ae: the graphite schist,. vertical. or hates are: apd piea’ a | 
feet apart in a- siriglo. row to a depth of. 18 feet by Sulldiven waton Ariile.. 
using 1-1/4—inch lug steel and side-hole jack bits, The .holes: ara, loaded. - 
with Atlas 60-percent gelatin dynamite, ee 
to 35 at a time, by electric detonators, <A 16-foot bench is broken. -. The 
amount of ore nr Oree Ror pounce of powdee ranges from ee 7 me 5. 0 hone. 
~ Sccondary drilling of the oe pieces. of ore ie done with ‘Suiliven :... 
JjJackhammers, using l-inch hexagon steel and side-hole. jack: bits. Atlas No. 3 
Gelodyne ‘is used to break the large boulders, . The over-all powder consumption 
is 0.53 pound a ton of ore, pverade =CON ee for a. anes * 4.3.feet. 


Tie ore ia node with a P, & H. Seite ds gester with B/agare 
bucket, mounted on caterpillar tresds,. It ‘is heuled from the quarry floor 
to the plant, an average ‘distance of 1/2 mile, in two Dodge trucks.. The nomi- 
nal capacities of these are 1-1/2 tons and 2 tons, but the actual load is,5 
vonee ae o : ee te ae ee 2 ae) Soar 


Quarry saerericce: which. Gey don men. witendine a “forenan. are) on a 
one-shift basis, and an average of 175 tons-of orc daily wi th a grade of O¢ 5 
perceny. Ceres is prance ee. 

Particular attention fe. wala - oe maintenance of safe agri tag, ‘condi. 
tions by caréfully -scaling the benks-of the pit and keeping them free of. loose 
rock, The lost-time accident record is remarkably low, with only one : ‘Lost- 
time accident Reeo ees for the past vent of operation. 


2 NILLING = 
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The ° @ecatniont- of ‘the ateniat errs of ‘Sraaniae ead. euinaine ‘to free 
the graphite, concentration and cleaning by flotation,. ee Cleaning by 
tables, screening, filtering, and drying... | naa sip bee 

The present flow sheet, which is shown in figure 1, wes adopted in Janu- 
@ry 1944, after an oxnerience of 2 years. “It has rcosulted in increase of 
capacity from 9 tons an hour to 10:tons,..an increase of 2 percent in the grade 
of the concentrate, and a decrease.of 0.2 percent: in the loss of carton in the 
tailing. The capacity ee ie la oo AO tons ah 24 hours, It is operated 
two shifts a day, 
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At the plant the ore is discharged from trucks onto a horizontal-rail 
grizzly with 10-inch spacing, and the ‘oversize is sledged through into 4 smell 
‘surge bin of 10-ton capacity. a hand-operated gete.ccontrdéls the flow of ore 
from the surge bin into a Telsmith single-toggle jaw crusher, driven by V—bdel‘s 
from a 60-hp. General Electric motor, and set for 3-1/2-inch discharge, The 
crushed ore is conveyed by a belt-bucket conveyor to a 3- by 8-foot allis-— 
Chalmers l-déck primary screen with 3/4-inch openings. Secondary crushing is 
done by a 3-foot Symons short-head coarse-bowl cone crusher, powered through 
V-belts frome 60-hp. motor and with a countersheft speed of 580 r.p.m.-. 
Stephens—adamson conveyors are used to teke the ore to the mill bins, No 
reliable estimete is available of the proportion of: ore actually broken in 
the primary crusher. The nature of the ore and the methods used in open-pit 
mining tend to yield a product of unpredictable character. Possibly 40 per- 
‘cent of the ore actually is broken by the jaw crushef, ‘Two men operate the 
crushing section on one shift a day. The head crusherman reports daily. the 
number of hours) operated, time lost and cause, end the BURP SE of veueeoers 
dere rerees “ok | % Wir 


Primary grinding is by a & by 10-foot Mine & Smelter Supply Co. Mercy 
rod mill, driven by V-belts from a 100—hp. motor and’ run at 21 r.p.m. Second- 
ary grinding of the rougher concentrate from the first flotation colle is donc 
‘in a 3- by 6-foot bell mill run et 28 r. p.m, Manganese-steel breast liners, 
side liners, and grates are used, YForecd-steel balls are used, and a rela- 
tively lient ball load is maintained, averaging ey 600 a 


The ‘Peground rougher #igtation-eoncentaate is Sevens one to three clean- 
ings, depentent on the grade of combined concentrate desired. The rougher 
consists of four American Cyanamid Co. Fagergren 56-inch cells, ‘each driven 
by a 7~1/2-hp. motor, The cleaner machines are a set of three 44~inch cells, 
followed by two 44-inch cells. Each of the cleaner cells isc driven by a 
S-hp, motor. ‘The flotetion reagents are pine oil, sodium silicate, and kero- 
gine, american Cyanaomid Reagént No. -633 also. is wece a8 a coPEceeants 


The pine oil and sodium silicate are imtuoaaeed into the overflow of the 
classifier at the rate of 0:1 2nd 0.3: pound per ton of orc, respectively. 
Only an occasional trace of kerosine is used, Thé depressant is fed before 
the final concentretion- at- the rate of 0,02 pound to a ton of ore. 


Final eanne: is by two Mine & Smelter Supply Co. “Wilfley tables, which 
remove most of the pyrite and free gengue minerals remaining in the final 
flotation concentrates, after which a wet senvaration of fines and fleke is 
made by rotary screens ahead of the respective thickeners,: The screens are 
hexagonal trommels:19 inéhes in diameter by 8 feet long, The: screen is- bronze 
wire with 0.0070—inch openings,. A screen analysis of the material. from. the 
screens follows: 


‘Plus 50-mésh *8 percent Oe 8 <a 
Plus .70-mesh 34 percent 2 ee Ses 
' Plus 80-mesh 2l' percent - ‘ : . 


Plus 100-mesh 26 percent 
Plus 200-mesh 9 percent 
Minus 200-—-mesh 2 percent 
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The thickeners are Dorrco rake-type, 30 feet in diameter, 10 feet high and 
having a capacity of 12 tons. Sixty square feet of thickener area is required 
to settle 1 ton of flake, - 


The concentrate from either thickener flows Dy gravity to a Dorrco filter. 
The filter cake is dried on two 7— by 40-foot Lowden pean-type driers, fired by 
fuel oil‘and with the heat circulated through openings and around baffles. 


Conveyors carry ‘the graphite to storage ‘bins from: which it is loaded into 
S-ply paper bags, ‘édch Holdivtg 100 pounds, ° “Composite | ‘semmles are made of each 
20 sacks, and the VentOus grades ere Segregated and stored in a warehouse. 


Two classes ‘of ‘concentrates, called Grade A and Grade C, are recovered, 
Grade a, which ig ‘plus 80—megh? ‘i's ‘called flake and must contain more than 85 
percent carbon. ‘Grade ‘C, ‘which ‘is mtnus 80-mesh, is called Texas fines and 
ranges in grade from 75 to 95 percent carbon. «4 wide variation in the grade 
of combined concentrate is permissible so long as it does not fall below 75 
percent carbon, but the grade of flake size must be 85 percent carbon or 
better, otherwise there is no market for the product. Therefore every effort 
is’made to obtain the highest grade of flake size regardless of the grade of 
combined concentrate, The grade of flake size ‘is not entirely conditional on 
the grade of the fines, ‘Flake containing wore ‘than’ "9Q° “percent carbon can be 
produced, even though thé grade of the fines is” in ‘the: lower range of plus 75 
percent carbon, Ourrently thée’grade of’ flake=-stze concentrate averages 94,4 
percent carbon and that of the combined’ concentrate about. ‘92.0 percent, SBe- 
cause of increasing demand for‘highcarbon' content of. doth flake and fines, 
efforts are being made to maintain’ the nten- grade’ of the ‘products. The man- 
agement’ expects to change’ the’ present’ method ‘of: dewatering and drying the con- 
centratés to accomplish this. ‘Twelve*men; tnceluding one sacker and one tail- 
ing-pond tender, are employed in’ the’ mill: ‘The monthly production is 200 tons 
of combined concentrate from 4,000 tons of ore treated, 


. ‘The sacked concentratés: ate trucked under’ conttact 11 miles to Burnet in 
6—-ton ldads, Sales are fade exclusively ‘throygh the Eastern Graphite Sales 
Co., asbury Park, N, Dg ee ae 
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| The Colorado River ahd’ its tributaries: drain the western part of Burnet 
County, and the Buchanan Dam of the Lower Colorado authority is located on the 
river about 3 miles west of the mill. ‘the power is transmitted from the 


, @© = +s © mw wo 


Buchanan Den to a substation aetna at 69, 000 volts. . The current is de- 
use, approximately 110, O00 kw.-h. are used ‘to. treat 4 ,000 tons of ore, This 
includes oe milling, pumping, lights, and migcellaneous uses. The total 
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usé 175, gallons of water a minute, of which 100 gallons a minute is return 
water from the overflow at the tnickeners. A varying are of water is 
ats0 oars eee from aie pone. oe ee no nape See 


’ aor eo - - @ 
, 0 F . L ,. we fe 


FLOTATION DATA a 
.-tv.J: In- November. 1944,. when the plant wag. placed:on a @shift.,basis, the oper 
aoe: was in ‘the experimental stage, and the. results, have -been ‘daca Ane 
proved... By February 1945 the ROTI OCEE results were obtained: :. 7 


| Beads, percent carbon ..cscccccecccscoeeee -Oel0, . 
 Tailing, percent carbon ......cccevegeecee 040 ... 
_-, Combined, concentrate, percent carbon ...., 92.50... 
Flake concentrate, percent carbon ........ 93.90 
-, Recovery of carbon, percent .cecyeeveedoese, Wee ,  . -. 
, Ratio. of concentration | Corer erseercoveseovecsd: 19, 6 21. 
7c pone Greaves, hourly ee Ae A 10, 3. 


et te OA oe : - LABOR 
| : ° Yage: acale 
a a | Mumber, . hourly rate — 
é Mining. (nehitt beste). | 
I ope g. Ss - Drillers, prlney. ‘wagon drills. ees 20 © 75 
-ci. Drdillers,.secondary J, H,.drills., 2 ° ......65) 
he. ys, OC POWCOTMAN cc anecsteceunewsdeesesee. ote ia, -e00ger, 
--,- Shovel operator: .wessescecssesecee 2 =... 1025.0 
-ShOvVel helper -iviwiceswiaecsacesie &. 42 80. 
‘ Truck. drivers:. Peotone eresteroerreorceo® ye ees 075 
; ne - 7 Bit: grinder. a dieiuay cilavstavcentic eet, ee | 265 
Se Ba . Foreman. Sshincind daisie eeu es aacee. ee 1.25. _— 
ij, MUO RAL 5 6 o.Snete a ecciun es toeie wast . 11. | 
Milling ~ = 
ne Crushermen. (l-shift. basis) ese eteres a2. 20775 
: Mill operators (2shift basis) ... 4D ON 
Driers (3-shift basis) ...ececceee 3 e/-) 
Drier helper coreeeraeesesecscogcere 1 7 65 
Sacker COCCR EAE COL EES EO SCEHGEHESESHO® 1 2675 
Tailing-pond man ...cccccccccccccce ak 75 
2120 LOL .6.6 eaten t wel 4 wi ee mees es 12 


General , 

“Superintendent ds oopioesiia aud ocgievs sievecass 
Chemi st. amuse; Meaeuess ed +. 
Master. mechanic Band Sent tees Geeta 
Mechanic and plant foreman. .......'. 

BleCtriclan. vv asbecness cute asietste 
Office COSC CHOC OES O CHE SCECE EEO EEOC EOS 
PUMPMAN oceceeeceseserercrccccvocs : 
Bus operator .... eee eer eo eee 


Total oe ceeececceeccsereneee 


Grand total @eseoeeoeosevusesvseesosseeoeesveessve9e 8 eee 
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TAVLOS: 2sise cee ews-edeasetecedes owes 
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Air compressor ...ceccecceeeveseree ++: 60. 
Water main é ese OEUOC ewe eu See oeesS vee ee LO | 
Power saws CPeEOC OF II PEECPCOCECOOOCUPCECP*: **: . 10 
Grinde? wccssitees oer sovesecoresereece sss 10°. 


Lathe CHCCOOT SCC EEPEETECEOEHCOUIEe oes 
‘Total connected power ..ewiceccse 


Power Costs 
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First 300 iedatis: demand. CHOY EGssdecese wes cs e 
Excess kilowatts, demand charge .sivcccvcevceces 


First 10,000 kilowatt hours ,..c.cscecvcceseccce: 
Next 40,000 -kilowatt hours-ceccccccvcccrecccocce 


Excess kilowatt ROUTE ces seeceerecerersecceseees 


$1, ile. 

1,20/Kw, 
,01/Kw.-h, 
,008/Kw.—h. 
Ne aa 


In addition a = Meee loaicatel charge of 10 percent of the 


overall bill is Imposed ....escccccccccccgecvoces 
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COST OF iAJOR SUPPLIES 


Grinding balls i 
Mill liners CHOOSE ORHESCHSEHO OH ECOHOROSO EEO OO HELE 
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Fuel oil Cig SBI CKSPe SRG 2 0.0 0.6.0:8 Se 019 08 © 0 88.450 9:08 
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Concentrating ..ccccccecceccceccce 
DEVINE eiawscuwee vedcuesee eee wees 
BACKING * cias wera wie.b ae woe wees oo Seas 
TabLIne SONG, wise oes ieee owen eas 
Maintenance ...ccscccesscccceccece 
___—‘ Supervision and office ....c.secee 
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ES ES BRO a ae ae cel a. Sele! fe age 


, $ 3.29 a 


100 1b. 


eldse 2a lb, 
~135 each 
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6625 a gallon 
~oe to 0,45 each 
.621 a lb, 

5118 a gallon 


207 a 


gallon 


.120 $0,799 


Dollars a ton 
of ore milled 


0.774 


VU Cost of labor per ton of concentrate dried, $4, 15, 


~8-— 


Google 


I,C. 7339 


Direct Operating (Continued) 
Dollars a ton 


Mill (Continued) of ore milled 
Supplies 7 on 
| Reagents CCHSOCOCHEHOOSC HOC OSH OFS OL Ae $0,017 


Grinding: TOGS: ii cciwGeaiwewesawses ~036 
OTL And Qretse i55h45 ese who eee es e001 
Fuel o11 (dryers) ..ccccscecccees 115 
Power eoecueeeenervegpneeneseeee2eeee8ee ee 480 $0,549 $1,323 


2/ Cost of fuel oil per ton of concentrate dried, $2.76. 


Indirect Operating 
Dollars a ton 


of ore milléd 


INGUTANCS cess oa Seed se Sews 5 orcwlewawarete 902054 
TOMO Bsc scaes el cae earick wa ka ereS weee 2/059 
Miscellaneous .iscecccccccccccccvcces 2/4005 
Main OfT1Ce 24.26 scacwoue cessed woseete 070 
Salaries to officers, | 

commissions and discounts ...cecces 843 $1,031 


SUMMARY OF MINING AND MILLING COSTS 


: Dollars a ton 
Direct of ore milled 


Mining 


Labor e@evveoeovgvpesvsevoeevoevenenonuevpeeene2000980 $0.679 
Supplies ecoeeereeeeeoeceonereseoeeeeren® ~t20 $0,799 


Milling 
TD OY oa ees are eke hole wd SiG blb eee owe lth 
Supplies eRCT CH SCSCHT ECG CHC THOO HOH EHO e049 1.323 
MOL DOCG sevcca: bai uu aly pun teceuovess:dhecssaiessiee oe bees cas 1,031 1,031 


Grand total mining and milling ...,....ee.2 3-108 per ton 


1/ Includes social security, excise, state unemployment, auto, 
franchise, and real estate taxes. 
2/ Includes bank exchange and service and rent on furniture. 


728 - 9 - 


Google 


I,C, 7339 


Direct Operating (Continued) 
Dollars a ton 


Mill (Continued) of ore milled 
Supplies 
Reagents iasscccessacvaessicwedos. $0,017 
Grinding rods .e..cecavccsececece .036 


Oil and grease eeoreeeoweeeneeeeneee Ey ete 
Fuel oi1 (dryers) ..ccsceecccseee o 115 | 
Power eeeveveeaeecVeeeneenr ese e288 8 Oe ~ 080 $0,549 $1,323 


2/ Cost of fuel oil per ton of concentrate dried, $2, 76. 
Indirect Operating 


Dollars a ton 
Of ore milled 
ENSUPANCE: oessis.ge-eduds ree ee veeese $0,054 
Taxes ONS NeS SE SS ES eee Lae: 2 059 
Miscellaneous .,eccsceccccerceccecces £1005 


Main office ®@e@eeeeneeoee e@eeoeoeneoeevpeeeree7neeoee eee 070 
Salaries to officers, 
commissions and discounts ..ccccees 843 $1,031 


SUMMARY OF MINING AND MILLING COSTS 


Dollars a ton 


Direct of ore milled 
Mining 


Labor PSC SCCHS CH SEEST HEHEHE HHHT ASO HAE Ae $0.679 
Supplies e@eoequneNgcqgeeoeenen vn eaoee002008088F8 fF #8 QO 220 $0,799 


Milling 
Labor eeeseeoeeaeovoewoeceatsveaenvnv0820828 80808 H8 0G 868 @ 8 74 
Supplies eeoeoeeeaeoeneoaseeanneeeeeoeneee a8 @ 049 1,323 


Indirect @eeeaerreeeeeoovevneneeevneeeorvnereeseens 0 ee. 1,031 1,031 


Grand total mining and milling .........-e 9-105 per ton 


1/ Includes social security, excise, state unemployment, auto, 
franchise, and real estate taxes. 
2/ Includes benk exchange and service and rent on furniture, 


728 as, 30) ies 


Google 


